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The Unionid Mussels (Mollusca: Bivalvia: Unionidae)
Of Missouri River Floodplain Ditches in Fremont County
Southwestern Iowa and Atchison and Holt Counties Northwestern Missouri
ELLET HOKE
Midwest Malacology, Inc., 1878 Ridgeview Circle Drive, Manchester, Missouri 63021

A survey of ditches in the Missouri River floodplain in southwestern Iowa and northwestern Missouri resulted in the recovery of
nine unionid mollusk species. The floodplain ditches may provide valuable habitat for mussels in a region that has suffered
a tremendous decrease in productive aquatic habitats over the past sixty-eight years. Additional survey activity is needed to
determine the complete inventory of unionid mollusks in the area.
INDEX DESCRIPTORS: mussels, unionids, unionidae, ditches, Missouri River floodplain.

The unionid fauna of the Missouri River and its floodplain
was, until recently (Hoke 1983, 2004, 2005, Clarke 1996,
Perkins 2000) relatively unstudied. In contrast to other rivers in
the country where most unionid literature revolves around the
fauna of the major rivers (Tucker et al. 1996), the early published
work on the mussels of the Missouri River (below the Montana
border) though sparse, related primarily to floodplain lakes
(Simpson 1900, Utterback 1915-1916, 1917). The near absence
of research in the Missouri main stem was the result of the belief
that the river's silt content and unstable substrates precluded
survival of unionid mollusks (Hayden 1862, Bartsch 1916, Over
1915, 1942, Utterback 1915-1916, 1917).
The freshwater mussels of the Missouri River Basin in
southwestern Iowa and northwestern Missouri have similarly
received very little attention. Museum records of southwestern
Iowa mussels are sparse. In a statewide summary, Frest (1987)
was able to locate vouchers of only three species from the
Missouri Basin in southwestern Iowa (all from the Nishnabotna
River): Amblema plicata (Say 1817), Fusconaia [lava (Rafinesque
1820), and Simpsonaias ambigua (Say 1825). The only early
published records from northwestern Missouri are those of
Utterback (1915-1916) for 15 species from the Platte, One
Hundred and Two, Nodaway and Tarkio rivers, and nine or ten
species from several floodplain lakes in the vicinity of St. Joseph,
Missouri.
The dearth of information on unionid mollusks from the area
continues to the present. In two recent statewide surveys, no
additional knowledge of the unionids of southwestern Iowa was
recovered. Frest (1987) reported the region to be sterile, based
upon an undescribed reconnaissance, and Arbuckle et al. (2000)
did not conduct any investigations in the area. The only recent
published records from northwestern Missouri are of two species
from one site in the One Hundred and Two River collected after
1965 (Oesch 1995).
Beginning in 1938, the closing of six dams along the Missouri
River in Montana and the Dakotas dramatically reduced the silt
content of the river. Subsequent channelization reduced the
average width of the river below Sioux City, Iowa from 2,263 to

739 feet (Schneiders 1999). Narrowing the river increased its
average depth and dramatically increased its average velocity
from between 1 and 2 mph to over 6 mph (USFWS 1980). The
decrease in width eliminated almost all the side-channels and
islands, while the increase in velocity further adversely impacted
the native fauna (USFWS 1980). Flows are now largely controlled
by upstream reservoir discharges, and their general predictability
has made it possible to settle and farm areas formerly subject to
flooding. Conversion of the floodplain from woodland, marshes,
and side-channels to cropland that often extends to the river's
banks, and channelization of creeks and rivers in the floodplain
produced further losses of natural habitat.
Schneiders (1999) indicates most of the aquatic life along the
pre-1938 Missouri River was found in the slower moving water
such as side-channels, attached and detached oxbow lakes, and
sloughs. Channelization effectively eliminated almost all of these
slow water habitats. The few remaining slow water habitats in the
floodplain are largely limited to detached lakes, ditches, and
some reaches in channelized tributary rivers and creeks.
The primary goal of this survey was to investigate slow water
environments in the ditches of two counties with a view of
gaining an understanding of their suitability as habitat for
unionid mollusks. Secondary goals were to document the
presence of extant mussel populations in a part of southwest
Iowa reported to be sterile of unionid mollusks (Frest 1987), and
to sample the current unionid fauna of northwest Missouri,
largely unstudied since Utterback's (1915-1916) work.
METHODS
The primary survey technique was to utilize low water levels to
obtain relatively complete qualitative samples of unionids from
targeted locales. Mussels were collected by hand and with the use
of a garden rake. The sites selected for survey were chosen based
upon the ability to obtain access for collection and the presence of
low water levels at the time of the survey. Whenever possible,
locales were sampled until diversity plateaued and it appeared
a relatively complete qualitative sample had been obtained.
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at the Museum of Biological Diversity, Ohio State University in
Columbus, Ohio. The nomenclature utilized in this paper follows
Turgeon et al. (1998).
RESULTS

N

l
Nebraska
Kansas

Fig. 1.

Missouri River floodplain collection sites and vicinity.

Though the survey was not quantitative in nature, field notes
were kept to record the most common species at each collection
locale. Substrate composition, depth of water, and relative current
at each site were also noted. Five sites were collected by the
author in 1988 and 2002. One site in Holt County, Missouri
(adjoining the study area) was sampled by a local resident who
donated the related specimen to the author. Vouchers of every
species encountered at each collection site were retained to
document the work. Further, nearly all specimens of uncommon
species were retained. The specimens collected will be deposited

All of the sites sampled were productive (Fig. 1). Three sites
were collected in free flowing (unponded) ditch habitats. The
ditches at these sites were more or less linear, and 5 to 6 meters
in width. Two sites were sampled along pond-like (ponded)
ditches. The ponded locales always included a reach with a right
angle bend and varied from 15 to 30 meters across. No details
were provided on the ditch habitat (site 6) sampled by a local
resident.
Study results document the presence of nine unionid mollusks
for the region (Table 1). All species recovered are first reported
for the Missouri River floodplain in the counties studied. The
nine unionid species collected from the Iowa portion of the study
area are first reported for southwestern Iowa in this paper. The
same nine species were also obtained from the Missouri collection
locales tested and represent the most northwesterly published
records of these species in that state.
Unionid diversity ranged from one to eight species per site,
and averaged 4.17 species for the study. Excluding sites 5 and 6,
where collection activities were abbreviated or their extent is not
known, richness was 5. 75 species per site. Specimens were
numerous at most sites and literally hundreds of shells were
examined during the survey. Due to draught conditions, no live
mussels were encountered at any locale; however, all species were
represented by unweathered shells, indicating their recent
presence in the area.
The most widespread unionids were Lampsilis teres and
Pyganodon grandis. Though nearly ubiquitous Lampsilis teres was
never numerous. When present, L. teres was usually collected
from soft mud substrates in or near slow current, and it was rare
or absent in ponded ditch habitats. Pyganodon grandis was the
most abundant species at all of the sites where it was present. A
conservative estimate of fifty to sixty percent of all

Table 1.
Unionid mollusks collected from ditches in the Missouri River floodplain in southwestern Iowa and
northwestern Missouri by site and best collection condition: R = recent shell; and D = moderately weathered shell.

IOWA
Locale YearSpecies

Habitat -

Anodonta suborbiculata Say, 1831
Lampsilis teres (Rafinesque, 1820)
Lasmigona c. complanata (Barnes, 1823)
Leptodea fragilis (Rafinesque, 1820)
Potamilus alatus (Say, 1817)
Potamilus ohiensis (Rafinesque, 1820)
Pyganodon grandis (Say, 1829)
Uniomerus tetralasmus (Say, 1831)
Utterbackia imbecillis (Say, 1829)
Total
•collection donated to author.
bMost abundant species collected.
every Numerous.

2002

MISSOURI

2

3

4

5

6a

2002

2002

1988 & 2002

2002

1983

Unponded Ponded Unponded
Ditch
Ditch
Ditch
R
R

R
R

Rb
RC

4

4

Unponded
Ditch

Ditch

Total
Sites
Present

R

R

5

R
R
R
R

R
Rb

Ponded
Ditch

R
Rb
R
RC
7

R
R
R
D
Rb
R
RC
8

3
2
2
2
2
4
3
2
1

1
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Table 2.
Unionid fauna reported for the Missouri River floodplain by author and best condition: R = recent; and X =
present - shell condition not given.
SW Iowa and NW Missouri
Utterback
Species

Current

Channelized Floodplain
Hoke

(1915-1916)

Study

(2004)

x
x
x
x

R

x
x
x
x
x
x
x
x
x
x
x

Anodonta suborbiculata Say, 18 31
Arcidens confragosus (Say, 1829)
Lampsilis teres (Rafinesque, 1820)
Lasmigona c. complanata (Barnes, 1823)
Leptodea fragilis (Rafinesque, 1820)
Potamilus alatus (Say, 1817)
Potamilus ohiensis (Rafinesque, 1820)
Pyganodon grandis (Say, 1829)
Quadrula quadrula (Rafinesque, 1820)
Toxolasma parvus (Barnes, 1823)
Uniomerus tetralasmus (Say, 1831)
Utterbackia imbecillis (Say, 1829)

x
x
x
x
x
9

specimens encountered during the study was of this species. The
other species collected were generally uncommon or rare
at all sites, The single exception was a large population of
Uniomerus tetralasmus encountered at site 2, a very quiet pond-like
ditch, where that species was nearly as abundant as Pyganodon
grandis. Uniomerus tetralasmus and Utterbackia imbecillis were the
only other unionids found to be numerous at any site, and were
abundant at only one site each (sites 2 and 4 respectively). All
other species were either uncommon or rare at all sites where they
occurred.
All unionids were present in both ponded and non-ponded
habitats, however, the relative abundance of some species, and
thus the relative composition of the fauna, varied at specific sites
or in certain reaches of individual sites, dependent upon velocity
of current, and possibly depth. Mussels were absent from reaches
of ditches subject to strong current, and very uncommon at
depths greater than one meter. Substrates were generally
composed of mud, and the largest populations of most unionids
were recovered from mud substrates. The only exception was
Lampsilis teres. It was most numerous in mud and sand substrates
at site 1. All species were rare or entirely absent from silt
substrates.
Current velocity appeared to be the variable most closely
associated with the abundance or rarity of some species in
particular habitats. The largest populations of Anodonta
suborbiculata, Potamilus ohiensis and Utterbackia imbecillis were
recovered from reaches of ponded habitats that were
sheltered from upstream inflows. While these species
were also found in unsheltered areas, they were always rare in
these environments. In contrast, Leptodea fragilis though
abundant in reaches of moderate current in the Missouri River
proper (Hoke 1983, 2004), was very uncommon in the
floodplain ditches surveyed. It seems likely the slow currents of
the floodplain ditches may adversely impact this mussel.
Most unionids were recovered from water between 0.5 and
1.2 meters in depth (based upon shoreline vegetation). Though
Pyganodon grandis is known on occasion to inhabit deep water
(Reigle 1967), it was not found at depths greater than one meter
in this survey. The only species found at significantly greater
depths was Potamilus alatus. Two of the four specimens of that

R
R
R
R
R
R
R
R
9

11

Total
(All Authors)
R

x
R
R
R
R
R
R

x
x
R
R
12

species recovered from site 4 were collected from what once was
water about 2 meters in depth.
DISCUSSION
The Missouri River floodplain collection recovered in this
survey is compared with Utterback's (1915-1916) results for
Missouri River floodplain lakes near St. Joseph, Missouri and for
floodplain lakes and sloughs along the channelized Missouri
River recently reported by Hoke (2004) in Table 2. Six of the
nine species recovered by Utterback (1915-1916) were also
collected in the current survey. The absence of Quadrula quadrula
and Toxolasma parvus from survey results may be the product of
the limited number of sites tested since the collection locales are
well within the documented ranges of these animals. Recently
collected specimens of T. parvus from an Iowa floodplain lake
adjacent to Omaha, Nebraska were examined by the author in the
collection of the Biology Department at the University of
Nebraska at Omaha. Quadrula quadrula is present in the Nemaha
River (adjacent to the counties studied in this survey), along the
Kansas Nebraska border, despite the channelization and
degradation of that system (Hoke 1996). In contrast, Arcidens
confragosus though classified nationally as currently stable
(Williams et al. 1992), is very uncommon in the Missouri River
Basin. The mussel's absence from survey results may reflect its
rarity in the general area or an inability to adapt to floodplain
ditch habitats. Leptodea fragilis, Uniomerus tetralasmus and,
probably, Potamilus alatus were only recovered in the current
effort. The two studies document a unionid fauna of twelve
species for the Missouri River floodplain in northwestern
Missouri and southwestern Iowa. With the exception of A.
confragosus, this fauna is identical to that recently reported for
floodplain lakes and sloughs along the channelized Missouri
River (Hoke 2004).
Most of the unionid species collected from sites in the Missouri
portion of the survey area have been previously reported for
northwestern Missouri rivers or lakes by Utterback (1915-1916)
or Oesch (1995), though there are no previous reports on the
reach of the Missouri River floodplain sampled in this survey in
northwestern Missouri. The collection of Uniomerus tetralasmus,
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reported as endangered in Missouri (Nordstrum et al. 1977), does
represent a new published record for the northwestern corner of
Missouri. The recovery of Potamilus alatus probably also
constitutes a new record for northwestern Missouri, though this
is unclear. Oesch (1995) cites Utterback (1915-1916) as
reporting Potamilus alatus for a northwestern Missouri floodplain
lake, however, the author was unable to verify this locale from
a careful reading of the latter source. Utterback (1915-1916)
reported the mussel was recovered from one lake, but did not give
its name. Since he did not include the "Missouri-Mississippi Floodplains" region within the range given for Potamilus alatus, it seems
unlikely the lake was along the Missouri River near St. Joseph.
Based upon the sheer number of mussels encountered in this
brief survey and the unionid richness documented, it is apparent
that floodplain ditches currently provide habitat for some
unionid populations in the region. The area is certainly not
sterile, though there is no evidence at present to suggest that
floodplain ditches support populations of any Federally Endangered mussels. In fact, with the possible exception of Lampsilis
teres, all the species recovered are relatively common in the
Missouri River Basin. The floodplain ditch habitats of the
counties surveyed currently support a unionid fauna containing
most of the species known historically to exist in the Missouri
River floodplain lakes, as well as several species historically
unreported for that habitat. A more extensive survey would likely
increase the number of species reported for ditches in this study.
Since the ditch locales selected for investigation in the current
study were, by design, dry or nearly drained, it is unlikely any of
them constitute a viable long-term habitat for unionids, however,
it seems likely that ditches with slow currents and more stable
water levels may provide important habitat for some unionids in
the Missouri River floodplain. Ditch habitats may, to a very
limited degree, compensate for the extensive loss of other slow
water aquatic habitats resulting from the channelization of the
Missouri River and development of its floodplain.
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